Control of acid secretion.
Receptors for the main neural (acetylcholine), hormonal (gastrin) and paracrine (histamine) secretory stimulants and the signal transduction pathways to which these receptors are coupled have been identified on the parietal cell. The stimulatory effect of histamine is mediated via an increase in adenylate cyclase activity, whereas the effect of acetylcholine and gastrin are mediated via an increase in cytosolic levels of calcium. Strong synergism between histamine and either gastrin or acetylcholine may reflect postreceptor interaction between the distinct pathways. Acetylcholine and gastrin are also capable of releasing histamine from the gastric mucosa, probably from ECL cells. The inhibitory effects of somatostatin and prostaglandin E on acid secretion are mediated by receptors coupled via guanine nucleotide binding proteins to inhibition of adenylate cyclase activity. All the pathways converge on and modulate the activity of the luminal enzyme, H+K(+)-ATPase, ultimately responsible for acid secretion. The intramural neural and paracrine pathways involved in the regulation of gastrin secretion in the antrum and acid secretion in the fundus have also been identified. Of prime importance is the somatostatin cell, which exerts a paracrine restraint on gastrin secretion and acid secretion. Elimination of this restraint or disinhibition is one of the mechanisms by which the stimulatory influence of cholinergic neurons is exerted on gastrin and parietal cells. Gastrin secretion is regulated by a cholinergic neuron that causes inhibition of somatostatin secretion and thus stimulation of gastrin secretion (disinhibition) and a noncholinergic neuron that causes direct stimulation of gastrin secretion by releasing the neurotransmitter, bombesin (or gastrin-releasing peptide). Acid secretion is regulated by a cholinergic neuron that causes direct stimulation of the parietal cell and indirect stimulation by decreasing somatostatin secretion, thus eliminating its inhibitory effect on the parietal cell (disinhibition). In addition, a regulatory feedback mechanism exists whereby intraluminal acidification stimulates somatostatin secretion, which in turn attenuates acid secretion. Gastric acid secretion may also be regulated by one or more intestinal inhibitory hormones, the most likely candidates being secretin, intestinal somatostatin, and neurotensin. Enterogastrone activity probably reflects the combined effect of all these hormones. Precise information on receptors and signal transduction mechanisms as well as on intramural neural and paracrine regulatory pathways has led to the development of new drugs capable of inhibiting acid secretion. These include antagonists that interact with stimulatory receptors (histamine H2-receptor antagonists, muscarinic receptor antagonists, and gastrin receptor antagonists), agonists that interact with inhibitory receptors (somatostatin and prostaglandin E analogues), and irreversible inhibitors of the luminal enzyme, H+K(+)-ATPase.